Chemical investigation of the secondary metabolites extracted from the marine red alga Laurencia okamurai has resulted in the isolation of one new (lauramurin, 1) and six known (2-7) sesquiterpenes. On the basis of the data obtained by our detailed spectroscopic analysis as well as by comparison with those reported, the structures of these compounds were elucidated as four laurane sesquiterpenes including lauramurin (1), laur-11-en-10-ol (2), aplysinol (3), and debromoaplysinol (4), two cyclolaurane sesquiterpenes laurequinone (5) and laurentristich-4-ol (6), and one cuparane ether sesquiterpene (7). The antibacterial activity against Staphylococcus aureus and brine shrimp (Artemia salina) lethality for the isolated compounds were evaluated. Compounds 2 and 5-7 displayed moderate lethality against brine shrimp.
Species of the marine red algal genus Laurencia (family Rhodomelaceae, order Ceramiales) have been proven to be prolific source of biologically and chemically interesting secondary metabolites [1a-c] . Although a variety of diterpenes, triterpenes, and C 15 -acetogenins have been described from the species of the genus, sesquiterpenes with various structure classes appear to be most generalized secondary metabolites in the genus Laurencia [1a] . Some of these sesquiterpenes were considered to be useful chemotaxonomic markers [2a] . In continuing our interests to investigate the chemical constituents of species within the genus Laurencia [2b-2e], we have now isolated four laurane-(1-4), two cyclolaurane-(5 and 6), and a cuparane (7) sesquiterpenes ( Figure  1) , from L. okamurai that was collected from Nanao island of Guangdong Province in southern China.
Compound 1, colorless oil, was determined as C 15 H 23 ClO on the basis of HRESIMS, indicating the presence of four degrees of unsaturation. The dominant [M + H] + peaks at m/z 255 and 257 with intensities of 3:1 in the mass spectrum indicated the presence of one chlorine atom in the molecules. The IR spectrum displayed absorption band for hydroxyl (3437 cm -1 ) and double bond (1592 and 1454 cm -1 ) functional groups. The 13 C-NMR and DEPT spectra (Table 1) revealed 15 carbon signals including four methyls, four methylenes, two methines, and five quaternary carbons. Among them, two pairs of olefinic carbon signals were observed at δ C 116.6 (d, C-5)/141.0 (s, C-6) and at δ C 132.2 (s, C-10)/135.7 (s, C-11). The sp 3 hybrided methine carbon resonating at δ C 74.4 (C-2) and δ H 3.90 (H-2) was deduced to bear a hydroxyl group, while one of the sp 3 quaternary carbon resonating at δ C 74.2 (C-3) linked to a chlorine atom [3] . Based on the detailed analysis of the NMR data, the structure of compound 1 was deduced to possess a laurane skeleton [3,4a] . The 1 H-1 H COSY spectrum ( Figure 2 ) allowed the deduction of three spin systems including -CH 2 -CH(OH)-(C-1 through C-2), -CH 2 -CH= (C-4 through C-5), and -CH 2 -CH 2 -(C-8 through C-9). The observed HMBC correlations ( Figure 2 ) from H 2 -1 to C-6, from H 3 -13 to C-2, C-3, and C-4, from H-5 and H 2 -8 to C-7, from H 3 -12 to C-11, from H 3 -14 to C-7 and C-11, and from H 3 -15 to C-9, C-10, and C-11 allowed the gross structure of compound 1 to be determined as shown in Figure 1 . The assigned chemical shifts for the cyclohexene and cyclopentene units in 1 (Table 1) orientation of these groups, while NOE correlations from H b -1 to H-2 placed these two hydrogens on the opposite face (Figure 2) . Based on the above evidence, the structure of compound 1 was established and a trivial name lauramurin was assigned to 1. In addition to lauramurin (1), six other sesquiterpenes (2-7) were also isolated and identified from the algal species. By detailed analysis of the spectroscopic data as well as by comparison with those literature reports, the structures of compounds 2-7 were identified as three laurane sesquiterpenes including laur-11-en-10-ol (2) [4b], aplysinol (3) [4b], and debromoaplysinol (4) [4c], two cyclolaurane sesquiterpenes laurequinone (5) [4d], laurentristich-4-ol (6) [4b,5] , and one cuparane ether sesquiterpene (7) [6a] .
The isolated compounds were examined for antibacterial activity against Staphylococcus aureus and brine shrimp lethality against Artemia salina [6b] . None of them showed potent antibacterial activity. However, compounds 2 and 5-7 exhibited moderate lethality with LD 50 values of 31.2, 17.2, 37.3, and 14.7 μg/mL, respectively, which were stronger than that of the positive control colchicine (with LD 50 value of 88.4 μg/mL).
Experimental
General Experimental Procedures: IR, Nicolet NEXUS 470 FT-IR spectrophotometer; Optical rotations, Atago Polax-L polarimeter; HRESIMS, VG Autospec 3000 mass spectrometer; 1D and 2D NMR, Bruker Advance 500 spectrometer; CC and TLC, silica gel (Qingdao Haiyang Chemical Co., China); C-18 reversed-phase silica gel (Merck), and Sephadex LH-20 (Sigma).
Algal material:
The marine red alga Laurencia okamurai Yamada was collected in Nanao Island of Guangdong Province at southern China, in May, 2007. The alga was identified (voucher specimen, emblc0701) by Prof. B.-M. Xia at Institute of Oceanology, Chinese Academy of Sciences (IOCAS).
Extraction and isolation:
The fresh alga (2.9 kg) was air dried to reduce the majority of water and then placing the semi-dried biomass into an oven at <40 o C for 8 h to dry the material. The dried and powdered alga L. okamurai (1.1 kg) was then extracted with a mixture of CHCl 3 and MeOH (1:1, v/v) . The concentrated extracts (59 g) were partitioned between H 2 O and EtOAc. The EtOAcsoluble fraction (28 g) was loaded to silica gel column chromatography (CC) eluting with a step gradient of increasing EtOAc (0-100%) in petroleum ether (PE, o C), with acetone/PE, and with CHCl 3 to give seven fractions I-VII. Fr. I (2.5 g) eluted with PE/EtOAc 100:1 was further purified by preparative TLC to afford compound 2 (10.5 mg). Fr. II (3.2 g) eluted with PE/EtOAc 80:1 was further separated by CC on Sephadex LH-20 (CHCl 3 /MeOH, 1:1) and by preparative TLC to afford compounds 4 (5.9 mg) and 8 (14.2 mg). Fr. III (3.6 g) eluted with PE/acetone 100:1 was further purified by preparative TLC to afford compound 3 (23.3 mg). Fr. IV (2.2 g) eluted with PE/acetone 50:1 was further separated by preparative TLC to afford compound 1 (8.0 mg). Fr. V (3.9 g) eluted with CHCl 3 was further purified by preparative TLC to afford compounds 5 (11.8 mg), 6 (26.0 mg), and 7 (18.4 mg). Fr. VII (1.8 g) was subjected to CC on reversed-phase C18 silica gel (eluted with MeOH) to afford compound 9 (24.2 mg).
Brine Shrimp Toxicity: Brine shrimp (Artemia salina) toxicity of the isolated compounds was determined as described previously [6b] . Colchicine was used as a positive control. 
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